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In an April 28 statement to the EPA,
the Chicago-based American Hospital
Association (AHA) said it supports "the
enactment of reasonable regulations that
are necessary to protect the environment
and public health. However, the proposed
regulations appear to be overly restrictive,
unnecessarily costly, and burdensome,"
with no significant environmental
improvements or reduced risks, the state-
ment said. AHA has more than 5,000
member hospitals and health systems and
50,000 personal members.
At the EPA Emission Standards
Division in Research Triangle Park, North
Carolina, Rick Copland says examiners
will take a close look at all comments,
including those from AHA "to see how
they developed their cost estimation."
Medical waste incinerators are subject
to widely varying state and local regula-
tions. An April 1990 EPA survey showed
that 38 states had MWI-specific regula-
tions or permit guidelines in place or on
the drawing board. The other states regu-
late MWIs under less stringent general
incinerator requirements.
Subpart Cc of the new regulation pro-
poses emission guidelines and compliance
schedules for states to use in developing
regulations to control existing MWI emis-
sions. The proposed guidelines establish
emission limits for specific pollutants (see
table) and set out additional requirements.
Facilities must train and qualify MWI
operators and develop and annually update
site-specific training manuals for each
MWI. Annual testing and monitoring
must be performed to show compliance
with emission limits for dioxins, particulate
matter, cadmium, lead, mercury, carbon
monoxide, and hydrogen chloride. "With
respect to dioxins," NRDC's Driesen
emphasizes, "there is evidence it is already
at potentially unsafe levels in human bod-
ies. Mercury similarly is a pollutant that
accumulates, causes water pollution, and
moves up the food chain. Some pollutants
tend to dissipate. This group has serious
health consequences. We need to reduce
their amounts and avoid adding them to
the environment." Most dioxin sources
have not yet been identified, Driesen adds.
"But the data we do have say medical waste
incinerators are right up there in terms of
generating dioxins."
A continuous emissions monitoring
system (CEMS) would track opacity and
carbon monoxide emissions. The guide-
lines require monthly opacity testing to
determine compliance with fly and bottom
ash emissions. An annual stack test would
monitor emissions of other pollutants. If
an MWI passed all three annual compli-
ance tests in a three-year period, the MWI
could forego testing for that pollutant for
the next two years. MWI facilities must
either comply with a state plan within one
year after the EPA approves the plan or
comply with the state plan within three
years after the EPA approves the state plan
ifthe owner/operator documents and sub-
mits measurable, enforceable steps it will
take to comply with the state plan. Finally,
facilities must comply with operator train-
ing and qualification and inspection
requirements within one year after the
EPA approves a state plan.
In addition to the provisions for exist-
ing MWIs, the proposed regulation would
also cover emissions from new MWIs. The
rule would regulate site-selection for
MWIs built after the final rule effective
date, including a requirement of compre-
hensive air quality analysis and analysis of
the potential effect of air, ground, and
water pollution on visibility, soils, and veg-
etation. Facilities would submit results to
the EPA and state and local officials, make
results available to the public, and provide
for a public meeting and prepare a com-
ment and response document.
Driesen says his organization looks to
the proposed rule for pollution-prevention
incentives that do more than set standards.
"The proposal was weak in that regard," he
adds. "We're looking for requirements that
encourage recycling, incineration alterna-
tives, and pollution prevention efforts. The
proposed regulations mention alternatives
but don't require that anyone do anything
with regard to pollution prevention.
Emission standards seem to be aimed at
accommodating waste streams that could
be cleaner in the first place."
General standards would probably
improve things, Driesen concludes, "but
they fall short of state requirements for
maximum achievable emission reductions.
A well-controlled facility can do a lot bet-
ter than what EPA is proposing."
"Individual incinerators emitted less
than our proposed standards," EPA's
Copland says, "but when we set a standard
it has to be achievable by all incinerators.
We feel the proposed standards are as
stringent as our data would support."
Copland adds, "This was a proposal. No
one is required to do anything yet. We are
taking comments and reassessing virtually
everything. The final rule could look very
different from the proposal." The final rule
will take effect inApril 1996.
Wayne Thomann, director of
Occupational and Environmental Safety at
Duke University Medical Center in
Durham, North Carolina, says the newest
MWI proposal won't affect his facility,
which began in 1992 to use "administrative
controls to assure compliance with EPA's
evolving regulations on chemical emissions
that affect public health and the environ-
ment." Thomann says his facility no longer
burns the plastics and heavy metals that
release priority pollutants. In response to the
EPA's 1990 Clean Air ActAmendments, he
says, "We decided to change our waste mix.
We didn't need to burn plastics and heavy
metals. Now we won't burn anything but
pathological waste, animal carcasses, and
bedding." Duke now uses commercial con-
tractors to dispose of hazardous waste.
"Since we took ourselves out of the loop
[for these hazardous emissions]," Thomann
says, "we're doing as well or better than the
emissions standards being proposed."
If the MWI standards and guidelines
were to take effect as proposed, the EPA
estimates the nationwide annual cost of
waste incineration per unit of medical
waste treated for new MWIs would
increase from $136 a ton to $161 a ton.
For existing MWIs, the cost ofwaste incin-
eration per unit ofwaste treated would rise
to $222 a ton from the regulatory baseline
cost of$185 a ton.
In terms ofcosts to the hospital indus-
try and, ultimately, to hospital patients, the
EPA estimates that for new MWIs the
industry would have to raise prices to cover
higher waste disposal costs by an average
0.03% over current revenues of $224 bil-
lion a year. For existing MWIs, this would
mean an average price increase of 0.1%
over current revenues. Put another way,
AHA spokesperson Alicia Mitchell esti-
mates total capital cost requirements for
compliance could be as high as $1.6 billion,
and annual owning and operating costs
could be as high as $344 million per year.
The EPA believes medical waste genera-
tors now operating medical waste incinera-
tors have three choices: continue to operate
their on-site incinerator and comply with
the proposed emission limits, install an
alternative medical waste treatment technol-
ogy on site, such as autoclave, microwave or
chemical treatment, or contract with a com-
mercial medical waste disposal service for
off-site treatment and disposal of medical
waste. For existing MWIs, the EPA esti-
mates 80% of facilities now burning waste
on site will switch to another treatment and
disposal method to avoid the cost of
installing airpollution control equipment.
Selenium Secrets
An ounce ofprevention is said to be worth
a pound of cure, but little is understood
about the mechanisms ofcancer that might
be targeted as prevention strategies.
Environmental Health Perspectives . Volume 103, Number9, September 1995 789Forum
Researchers are looking at several naturally
occurring elements and vitamins that may
potentially protect against cancer. Despite a
somewhat checkered past, selenium, an ele-
ment obtained through the diet, may have
apromising future in cancerprevention.
Selenium is widely distributed in inor-
ganic form in soil and in organic form in
certain foods. An excess or a deficiency in
selenium intake can cause avariety ofclini-
cal symptoms and toxicities in humans.
Most people in developed countries receive
adequate amounts ofselenium in its organ-
ic form (selenomethionine) found in cere-
als, grains, fish, and certain vegetables.
Historically, selenium has been classified as
a nutrient, but it is classified also as a toxin
and a carcinogen. Recently, selenium has
been labeled a "chemoprotective agent."
Research in the 1970s showed that
selenium binds to and detoxifies poisonous
levels of mercury. Mercury and other
heavy metals oxidize low-density lipopro-
teins in the blood, a process that promotes
arteriosclerosis and eventually leads to
heart disease. Studies have shown that peo-
ple in Japan with high levels ofserum sele-
nium who also eat mercury-tainted fish
have a much lower rate of heart disease
than the U.S. population.
Research on Canadian Eskimos provides
another example ofthe protective properties
ofselenium. 1-ric Dewailly, director of the
Environmental Health Service at Quebec's
Public Health Center, has studied the Inuit
from northern Quebec over the past decade.
The Inuit have higher than normal blood
levels oflead, mercury, and polychlorinated
biphenyls (PCBs), which can be especially
toxic to children and fetuses (see Dewaillyet
al., EHPvol. 101, no. 7, p. 618 and a relat-
ed article, Chan et al., EHPvol. 103, no. 7-
8, p. 740). Also, the smoking rate among
Inuits is approximately 65%, about twice
that of southern Canadians. Surprisingly,
however, the Inuit have low levels ofcancer
andheart disease.
Researchers believe the Inuit may be
protected by their intake of such protec-
tive substances as selenium and omega-3
oil from their diet ofmuktuk (skin ofbel-
uga whales) and other marine animals.
Dewailly explains that "Inuit whole-blood
selenium levels are about 10 to 15 times
the levels found in the U.S. population."
Although this evidence is intriguing,
some researchers question whether con-
founding factors such as a shorter life
span may account for the difference in
disease rates. Because the average life
expectancy for Inuits (62 years) is slightly
lower than for the U.S. population, one
theory is that Inuits do not live long
enough to develop certain cancers.
However, because cancer incidences for a
population are typically age-adjusted, this
may not be a real factor.
Results of epidemiological studies are
inconsistent on the protective role ofsele-
nium against chemically and virally
induced cancers. In a 1993 study pub-
lished in theJournaloftheNational Cancer
Institute, selenium, in combination with
vitamin E and beta-carotene, successfully
protected against spread ofesophageal and
stomach cancer in a clinical intervention
trial conducted in Linxian, China.
Studies in laboratory animals also sup-
port the protective role ofselenium in can-
cer. Rat, mouse, and hamster models have
been used to study liver, breast, colon,
skin, and pancreatic cancers. A review
titled "The Chemoprotective Role of
Selenium in Carcinogenesis," published in
the Journal ofthe American College of
Toxicology in 1986, stated: "Of 35 studies
published since 1949, 31 have shown that
selenium produced an inhibitory response,
whereas only 3 reports have found that
there was no effect." The review contin-
ued, however, "In 1 case, selenium . . .
increased pancreatic ductular carcinoma
yields," indicating there is still no dear-cut
case for selenium's protective role.
z
Fish tales. Traditional seafood diets may protect against environmentally related diseases.
Most ofthese animal studies have used
the inorganic form of selenium (selenite,
selenate, or selenium dioxide). The prima-
ry concern with these compounds is that
they may be toxic at doses required to
achieve chemoprotection. To address this
problem, Karam El-Bayoumy, associate
division chief at the American Health
Foundation, and his colleagues are
attempting to develop novel synthetic
organoselenium compounds that are
chemoprotective and have low toxicity.
Results ofseveral studies published in a
review article in the November 1994 issue
of Carcinogenesis show that one promising
organoselenium compound from El-
Bayoumy's laboratory has reduced tumors
in breast, lung, and colon cancer in ani-
mals caused by several different carcino-
genic agents, including one present in
tobacco smoke. Requests to conduct
detailed toxicology testing are now being
accepted by the National Cancer Institute.
Following this testing, the compound may
enter phase I clinical trials, although no
timetable can yet be estimated.
Computer Recycling Takes Hold
Old computers never die, theyjust go to the
attic ... or the basement, or the local ele-
mentary school. At least, that's where
they've gone until now. But the likelihood
that outdated computers will start ending
up in landfills is increasingly high.
According to scientists at Carnegie-Mellon
University, the average computer now
becomes obsolete within 12 months ofpro-
duction. They predict that about 150 mil-
lion personal computers will be in landfills
around the world by the year 2001-
enough to fill an acre-wide hole three-and-
a-halfmiles deep.
"Today, two computers become obso-
lete for every three purchased," D. Navin-
Chandra, an assistant professor at
Carnegie-Mellon, recently told Fortune
magazine. "By 2005, the ratio will be 1 to
1, which means we should be able to recy-
cle computers as fast as we make them."
The lack of a recycling infrastructure
for computers poses a threat not only to
municipalities faced with collecting and
disposing of the computers in their land-
fills, but also for the manufacturers, who
might be held responsible for any leakage
of toxic materials from these computers.
Some computers have leachable quantities
oflead and other toxic materials, although
they are present only in small quantities.
Computers have at least some compo-
nents that are economical to recycle.
Specialty recyclers like the Handy and
Harman company have been involved in
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